A defining set of a t- (v, k, λ ) design is a subcollection of its blocks which is contained in a unique t-design with the given parameters. A minimal defining set is a defining set, none of whose proper subcollections is a defining set. The spectrum of minimal defining sets of a design D is the set {|M| | M is a minimal defining set of D}. The unique simple design with parameters t-v, k,
Introduction
A block design is a pair (V, B), where V is a v-set of elements and B is a collection of b k-subsets (called blocks) chosen from V such that every element of V occurs in exactly r blocks. We refer to v and b as the order and size of the design, respectively. If every t-subset of V belongs to exactly λ blocks, then we say that the design is tbalanced, and we call the block design a t-design with parameters t − (v, k, λ ). When t = 2 we refer to this more simply as a (v, k, λ ) design.
A design is said to be simple if it doesn't contain any repeated blocks. The unique simple balanced design with parameters v, k,
is said to be the full design on v elements. It comprises all possible k-tuples on the v-set V , and is therefore the largest possible simple design on v elements. * Donovan and Lefevre were supported by grants DP0664030 and LX0453416.
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A set of the blocks which is a subset of an unique (v, k, λ ) design is said to be a defining set of the design, denoted d (v, k, λ ) . A defining set is said to be minimal if none of its proper subsets is a defining set, denoted d m (v, k, λ ) . A defining set is said to be smallest if no other defining set of the (v, k, λ ) design has smaller cardinality, denoted d s (v, k, λ ). The spectrum of a design D is defined spec(D) = {|M| |M is a minimal defining set of D}. A continuous portion of the spectrum comprising n values is a set of n consecutive positive integers where for each element of the set there exists at least one minimal defining set with that size.
Let (V, B) be a (v, k, λ ) design and suppose that X ⊆ B. Then any (v, k, λ ) design on underlying set V which contains the blocks of X is a completion of X. Any block which is not in X but is in every completion of X is said to be forced (by X). Thus a defining set is a subdesign which has a unique completion, or equivalently one for which every block which is in the design but not the subdesign is forced.
Defining sets of t-designs were first introduced by K. Gray. He gave preliminary results and lower bounds for the smallest defining sets of some families of these designs in a series of papers [5] [6] [7] . Some theoretical techniques and many different algorithms were suggested for finding smallest and minimal defining sets of combinatorial designs but the minimal defining sets of only a limited number of designs were classified previously [3, 4, 11, 13] . See [10] and [12] for an overview of recent improvements.
In [2] it is shown that every minimal defining set (including each of the smallest ones) of a simple (v, k, λ ) design is the intersection of the design with a minimal defining set of the (v, k, v−2 k−2 ) full design. So using the classifications of minimal defining sets of full designs is a comprehensive method for determining the spectrum of all (v, k, λ ) designs. Also in [8] it was shown that the sizes of the minimal defining sets of full designs with v elements can be used to find upper bounds for the number of designs with parameters (v, k, λ ).
We are interested in minimal defining sets of full designs with block size three. From here onwards, we use full design to refer to the full design with block size three, and block will denote a 3-subset. Let F(V ) (= {{x, y, z} | x, y, z ∈ V, x, y, z distinct}) denote the full design on the set V with parameters (v,
The term d(v) will denote a defining set of the full design on some v-set. The term d m (v) will denote a minimal d (v) . We are interested in determining the spectrum of allowed sizes for
A trade is a set of blocks T for which there exists a second entirely disjoint set of blocks T , with the property that every pair of elements in the underlying set occurs equally often in blocks of T and in blocks of T . We refer to T as the disjoint mate of T . Trades are related to minimal defining sets through the following well-known result, first given in 
